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(54) ETCHING PROCESS 
(11) 62-65329 (A) (43) 24" 

(21) Appl. No. 60-203393 (22) 17.9.1985 
(71) VICTOR CO OF JAPAN LTD (72) 
(51) Int. ei*. H01L21/302 



(19) JP 

MASAKI SHINTANI(l) 



PURPOSE: To enable the shape of a hole to be etched and formed with hgh 
precision by a method wherein, during a reactive ion etching process with oxy- 
gen gas added thereto, the levels of added oxgen gas in the initial and later 
stages are differentiated. 

CONSTITUTION: An SiOj film on an Si semiconductor is RIE-processed for 10 
minutes using reactive gas of CHF3 and O2 (5 Vol%) under gas pressure of 
0.05 Torr and high-frequency power density of 0.25 W/cm^ later using CHF3 
and O2 (30 Vol%) under the same conditions for 10 minutes. Through these 
procedures, a hole diameter can be decided by the initial vertical etching process 
so that any dimensional shift from the mask dimension of bottom specifying 
the hole dimension may be avoided to form the hole 2 with high precision 
providing the upper side angle of hole 2 with taper 5. 




(54) SEMICONDUCTOR MANUFACTURING DEVICE 
(11) 62-65330 (A) (43) 24.3.1987 (19) JP 

(21) Appl. No. 60-205668 (22) 17.9.1985 

(71) MITSUBISHI ELECTRIC CORP (72) TERUO SHIBAN0(2) 
(51) Int. C\\ H01L21/302 

PURPOSE: To make the longtime stable operation feasible also making the clean- 
ing of any reactive product of etching process easy and reliable by a method 
wherein a cooled down part to be cooled down to the temperature enabling 
the reactive product of etching process to stick thereon is provided in an RF 
discharge chamber. 

CONSTITUTION: During an etching process, the wall part 4 comprising an RF 
discharge chamber 1 is heated to maintain the specified temperature so that 
any reactive product produced by the etching process may not be resticked 
on the inner wall face of wall part 4. On the other hand, a part 3B to be sticked 
is cooled down to maintain the specified temperature by a cooling means 
through the intermediary of the main body 3 A of cooled down part so that 
the reactive product may be resticked on the surface of the part 3B to be 
sticked. Through these procedures, the reactive product produced by the etching 
process can be resticked on the surface especially bottom surface of the part 
3B to be sticked without resticking on the inner wall face of wall part 4 so 
that the reactive product in the RF discharging space may be substantially 
removed by the resticking. 




(54) ETCHING PROCESS FOR COPPER OR COPPER ALLOY 

(11) 62-65331 (A) (43) 24.3.1987 (19) JP 

(21) Appl. No. 60-203351 (22) 17.9.1985 

(71) HITACHI LTD (72) HIROSHI MIYAZAKI(4) 

(51) Int. CP. H01L21/302,C23Fl/00 



PURPOSE: To process fine patterns wide of microns or submicrons with high 
precision by reactive ion etching process not exceeding 200°C by a method 
wherein the specified part of copper or copper alloy brought into contact with 
plasma or ion containing nitrogen oxide is etched. 

CONSTITUTION: Fine patterns of copper or copper alloy are etched with high 
precision at low temperature not exceeding 200'C using plasma or ion containing 
nitrogen oxide. For example, a chrome film as an adhesive layer 11 and a 
copper film as a wiring layer 12 are successively evaporated on a silicon sub- 
strate 10 and then stripe patterns as processing masks 13 are formed on the 
wiring layer 12. Next the silicon substrate 10 is put in a parallel flat plate 
type plasma device; after vacuumizing, tetraoxide dinitride (N2O4) is led in 
under pressure of 0.6 Torr; and finally high frequency is impressed to etch 
copper at the substrate temperature not exceeding 180'C. 
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